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ound and shaped (anatomical) cohesive gel implants are commonly used throughout the world, except for North America, by plastic surgeons performing breast augmentation. Nevertheless, no published study has compared the aesthetic outcome of these augmentations with regard to implant type and shape. There is currently controversy among plastic surgeons on the question of whether or not shaped implants produce more natural results, or whether, on the other hand, round implants behave anatomically in vivo. 1, 2 Hamas, 1 who studied saline-filled breast implants, showed that both types of implants have similar teardrop shapes in vivo with the patient upright. 1 Spear and Mardini 3 claimed that round implants can probably appear anatomic if the device is underfilled, but at the cost of an increased risk of shell folds, visible rippling, and the possibility of early device failure.
It is well known that many variables contribute to the aesthetic result of breast augmentation, including chest wall and breast dimensions. skin and subcutaneous elasticity (stretch ability), implant placement site, interaction with the pectoralis major muscle, and inherent characteristics of the implant itself-namely volume, texture and cohesivity. 4 Based on our experience working with both implant types, we realized that, while the differences between shaped and round implants are apparent in vitro, in most patients who undergo breast augmentation by experienced surgeons it is almost impossible to identify the implant type postoperatively through examination of patient photographs. Therefore, we wanted to ascertain answers to several interesting questions concerning the aesthetic results obtained used round versus shaped breast implants. Does implant shape influence breast appearance in all patients? Is there an identifiable charac-Comparative Double Blind Clinical Study on Round Versus Shaped Cohesive Gel Implants S C I E N T I F I C F O R U M teristic breast shape with each device in a non-selected group of patients? Do round implants make the breast appear spherical, while shaped implants result in a more tear-drop or "natural" shape across the board?
In conducting this study, our goal was to compare the aesthetic outcome of round versus shaped implants, and to define the preference of the general female population toward the appearance of breasts augmented with either round or shaped implants. We were also interested in assessing the shape preference of plastic surgeons, and estimating whether or not they could recognize the type of implant used in each patient based on postoperative appearance.
Patients and Methods
The study survey included photographs of 30 patients who had undergone breast augmentation performed by two experienced plastic surgeons well acquainted with both round and shaped devices, and who were followed up for at least 1 year postoperatively.
Each surgeon selected his 15 best results; one surgeon chose photographs of 15 patients who had undergone breast augmentation using shaped, cohesive gel-filled implants, and the second chose photographs of 15 patients who had undergone augmentation using round, cohesive gel-filled implants.
All round implants were manufactured by Sebbin Laboratories (Boissy, l'Aillerier, France), with sizes ranging from 265 cc to 375 cc, regular (low) projection. All shaped implants were Inamed Style 410 (Arklow, Ireland), with sizes ranging from 255 cc to 360 cc, moderate to extra full projection. All the implants used in this study were textured and highly cohesive.
Each patient was presented in 5 postoperative photos, using standardized views. They were selected from databases of photographs of volunteers who had previously consented to the use of their images for teaching, patient education and research purposes.
Two different groups evaluated the photographs of the patients: the first group was composed of 235 female lay respondents, and the second comprised 11 male plastic surgeons. The female respondents came from 3 different categories: cosmeticians, health care personnel (with no relation to plastic surgery), and other occupations not related to either health care or cosmetics. A sample size of 172 lay respondents was calculated according to the following assumptions: significance level = 5%; power = 90%; standard deviation of 0.8 (on a scale of 1 to 7), both in the round and natural implant answers; and difference to be detected between groups = 0.4 (on a scale of 1 to 7). All plastic surgeons were certified plastic surgeons working in a private clinic located in Tel Aviv, with substantial experience in breast augmentation surgery.
The female respondents were asked to score breast beauty ("How would you score the beauty of these breasts?"), naturalness of the breasts ("How natural do the breasts seem to you?"), and to assess the upper pole of the breasts ("Is the upper pole fullness correct, too full, or deficient?"). Respondents answered the first two questions using a Likert-type scale of 1 to 7. Four more questions were asked to identify the respondent's familiarity with aesthetic breast surgery. They were also asked to fill in a questionnaire containing demographic and descriptive data, in order to assess the potential effects of age, education, profession, ethnic origin, fertility, and personal status on the dependent measurements.
Plastic surgeons examining the postoperative photographs were asked the same questions and were also asked to try to identify implant type: round or shaped.
The questionnaire data were coded using Excel 2000 (Microsoft, Redmond, WA). Statistical analysis was conducted using computer software (SPSS for Windows, SPSS Inc., Chicago, IL). For the female lay respondent group, analysis of variance (ANOVA) tests were used to compare the mean values between both implant shapes among each group with respect to beauty, naturalness, and upper pole fullness. Each question was also compared for age group, salary, level of education, country of origin, marital status, fertility, and respondent's familiarity with aesthetic breast surgery. For analysis of the male plastic surgeon group answers, the Mann-Whitney nonparametric tests were used, with the level of significance set to .05.
Results
A total of 235 female lay respondents and 11 plastic surgeons participated in the study. Demographic data of the lay respondents are summarized in Table 1 .
Twenty-five percent (57/225) were contemplating/had contemplated breast augmentation surgery, 11% (25/224) had considered breast reduction surgery, and 33% (75/225) had considered mastopexy.
With respect to perceived breast beauty, there was no difference between the mean rates (mean ± SD) of round (4.05 ± 0.87) and shaped implants (4.11 ± 0.88), P = .169. Regarding naturalness, round implants had significantly higher/better scores (4.45 ± 0.81) compared to shaped implants (4.01 ± 0.84), P < .001. When strati-Volume 26, Number 5
fied by age, each category had similar scores with respect to breast beauty for both implant groups (P > .05) (Figure 1 ). For the round implant group specifically, the two older age groups of respondents gave higher scores to the round implant group than the younger age groups, a difference that was found to be statistically significant, P = .019 ( Figure 1 ). Higher scores for naturalness were present in all age categories for round implants, compared to the scores for shaped implants (ages 18 to 25 years, P = .015; 26 to 35 years, P = .013; 36 to 45 years, P = .008; and 45 to 60 years, P = .003) (Figure 2) .
The third question related to the upper breast pole and revealed a significantly different distribution regarding upper pole fullness between the implant groups, P < .001 (Table 2) .
When studying the connection between breast beauty scoring and other factors, no correlation was found with ethnic origin, personal status, fertility, or self breast cup size. The higher naturalness rating of the round implant breasts compared to the shaped implant breasts remained between the groups of respondents, with regard to the aforementioned parameters that were tested. Nevertheless, those in health field professions gave consistently higher beauty scores to both implant groups, compared with the cosmetician subgroup (a statistical trend only in the round implant group, P = .330, but significant in the shaped implant group, P = .041) (Figure 3) . Similarly, the more educated group gave higher beauty scores to both kinds of implants, a finding that was significant only regarding the round implant group, P = .034 ( Figure 4 ). The lower salary category also scored both augmented implant groups higher, compared with the higher salary respondents, a finding that was significant regarding the shaped implant breasts, P = .020 ( Figure 5 ). Finally, respondents who were contemplating/had contemplated breast reduction or mastopexy gave consistently higher beauty scores to both implant groups compared to respondents who were not interested in such surgery, a difference that was significant in the round implant group, P = .035 ( Figure 6 ) and P = .009 ( Figure  7 ). In contrast, women who were contemplating/had contemplated breast augmentation or had an acquaintance who had undergone aesthetic breast surgery scored similar rates for both implant groups, with no difference regarding the "beauty" or "naturalness," compared with the other groups.
The plastic surgeons' scores for breast beauty showed no difference between the mean rates of round (5.283 ± 0.532) and shaped implants (4.944 ± 0.644), P = .175. In contrast, with regard to the upper poles, the mean ratings recorded by the plastic surgeons significantly differed between the implant categories, P < .001 (Table 3 ). The plastic surgeon cohort correct identification rate was 63.89% for round implants. Moreover, there was only a 46.69% identification rate for shaped implants, with a mean correct identification value of 55% for both implant groups (Table 4) .
Discussion
The purpose of this study was to assess whether each breast implant type contributes to a characteristic 
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breast shape in all patients, or, to be more precise, whether one implant shape yields, across the board, a more natural looking result or a more appealing correct upper pole than the other. 1, 5, 6 We were also interested in discovering whether there were common variables influencing the perception of breast beauty and naturalness among women, such as age, marital status, fertility, ethnic origin, education, profession, salary, self-cup size, and degree of familiarity with aesthetic breast surgery.
Both surgeons who participated in this study have experience using both round and shaped implants for many years. Both use round implants in selected patients but prefer shaped implants in thin patients with delicate soft tissue characteristics. The algorithmic decision-making process in breast augmentation, specifically in selecting the sites, the type, shape, profile, and the size of the device, has been widely discussed by Tebbetts 4 and is beyond the scope of this study.
We realize that change in shape of augmented breasts occurs with time, and that the size, location, and shape of the implant contribute to these changes, along with other parameters of breast aging. Yet, it has been our experience that in young women with minimal weight changes, what you see after 1 year is what you get for the next several years, providing that implant size, shape, and site selection were correct. Therefore, we believe that assessing the differences between these two types of implants in the timeframe given in the study provides representative results.
None of the patients presented in this study experienced device rotation. From our experience over the last 4 years in performing more than 800 breast augmentations using shaped implants, the incidence of device rotation has been less than 1%. Higher estimates of rotation, in our opinion, are due to poor patient selection, overly large pocket dissections, and inappropriate texturing, which increase the risk of seromas, pseudo-capsules, and rotation. In our experience, all patients who experienced device rotation presented in the first 6 months following our initial trial with shaped devices.
It has been our clinical experience that in the upper pole of the breast of thin individuals, a "step off" is more visible when a round device is used and more gradual when appropriately selected shaped implants are used. Shaped implants have a more tapered, gradual take-off than any round device. We feel that the more sudden onset of round devices is often apparent and visible in the upper pole of the breast of thin individuals, even when the device is placed under the muscle. Additionally, it has been our experience that a pinch-oftissue thickness of at least 3 cm at the upper pole is required to hide the upper edge of a round implant, even when positioned under the muscle. The questions presented to our two groups of reviewers were those we ask ourselves on a daily basis. When discussing breast augmentation with patients, surgeons show pre-and postoperative results in the upright position. Moreover, while we are aware that postoperative results are evaluated and examined using other positional and "animation" variables, the upright position is the most commonly used for assessing naturalness and beauty of breasts. We have chosen not to show preoperative photographs in order to eliminate the "grade of improvement" factor achieved with any well-performed augmentation, since we felt it might act as a dominant bias factor in this type of study. We also realize that our practices, in general, and in breast augmentation, specifically, may not be representative of the entire plastic surgery community. Yet, our great experience in this field may be of benefit to others.
All implants in this study were highly cohesive silicone gel-filled implants. The decisions regarding placement of the device above or under the muscle, the degree of muscle release, as well as when to use a dual-plane technique and to what extent, were the same whether round or shaped devices were used, and are outside the scope of this study. We should only emphasize that our present working assumption is that shaped devices seem to produce better results in thin patients with soft tissue thickness of less than 3 cm in the upper pole, while well-padded patients obtain an equally attractive result with round devices, when using learned criteria for size and profile best suited to the patient's soft tissue characteristics. According to our study, it is usually impossible to recognize the breast implant type used in our breast augmentation patients. Although previous studies used saline or (soft) "responsive" gel-filled implants, this study compares highly cohesive, "form-stable" devices, different from those in the studies mentioned previously. We chose to cite these studies, as we believe that they stress the complexity of the issue hereby presented. Hamas 1 studied lateral radiographs of upright augmented patients with saline-filled devices, and found that round and teardrop implants had similar tear-drop shapes in vivo. Yet it is clear that for a round implant to assume a tear-drop shape, it must collapse, decrease in height, and wrinkle. [1] [2] [3] [4] [5] Lateral radiographs with patients recumbent showed that the tear-drop implants retained a tear-drop shape, whereas the round implants settled back evenly. 1 Hamas 1 concluded in his paper that because the appearance of the breasts with patients in the upright position was similar for the two implant types, there was no basis for the claim that tear-drop implants provide a more natural appearance. He also emphasized that the round implants were actually more "anatomic" because they assumed a tear-drop shape with the patient upright and settled back evenly in the supine posture, as do normal breasts. 1 This work, and claims made by the manufacturers and others, made us study our postoperative photographs of breast augmentation done using either shaped or round cohesive gel-filled implants, since these two types of implants have never been clinically compared. The essence of this study was to present the results to lay and professional respondent groups for evaluation. These implants contain a highly cohesive gel that is slightly firmer than the earlier generation of "responsive" silicone gel implants. The reason for this high cohesiveness is to hopefully produce a "form-stable" device that is less likely to fail and more likely to retain its anatomic shape with postural changes, and even with some degree of capsular contracture or loss of shell-envelope integrity. 2, 7 Brody 8 described his results after the examination of implants removed with intact capsules, and found that the implants had changed into different, unpredictable shapes that were very different from the surgeon's intent. He believed that the dynamics between the device and the patient's soft-tissue envelope shape the implant, rather than the implant shaping the breast.
Clearly, not all highly cohesive implants are the same. The round, French gel implants (Sebbin), differ from Inamed's shaped devices not only in shape; "feel" and "form stability" are different as well. The round implants used in this study maintain their shape better than previous generations of round implants and do not assume an anatomical shape in the upright position. In previous studies, it was found that when a round device assumes an anatomic shape in the upright position, it collapses superiorly, decreases in height, and wrinkles anteriorly-a physical change that detracts from the aesthetic outcome. However, this negative influence was not supported by our findings.
In this study, both cohort groups scored the two implant devices groups evenly with respect to beauty, but found the round implant group to have breasts of a more natural appearance. Tebbetts 4 felt strongly that the implant shape and dimensions were important contributing factors to the final outcome. We concur and would add that the dynamics between the device and the soft tissues should be viewed as an ongoing, long-term process critically influencing the final result. Implants are powerful manipulators of soft tissues and must therefore be selected individually to fit the patient's unique characteristics.
There were some differences between the cohorts concerning upper pole appearance, which we presume to be the result of different perceptions of what is more natural or more aesthetic.
We were also able to substantiate our intuitive clinical observation that even experienced plastic surgeons were unable to recognize postoperatively the shape of implant used for the augmentation when shown the postoperative photographs (only 55% precision rate). We believe the reason for this is that, in this group of patients, there was no characteristic shape for breasts augmented by a specific device type, as has been previously claimed, mainly by manufacturing companies.
To truly evaluate differences between round and shaped devices, we suggest another study that will compare the two in patients with thin soft tissue coverage and concave upper poles. It is our belief that in such a group of patients, well-selected shaped implants will produce significantly better results in short-and long-term follow-ups.
Conclusion
Our study was motivated by claims of the manufacturers that shaped implants produce a better, more natural result in all patients. We believe that in the hands of experienced surgeons, breast augmentation yields a significant improvement with both round and shaped devices. The assumption that a shaped device in vitro invariably produces a better, more natural result in vivo in most patients was not supported in this study. ■
